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(1) ( ) $G$ $M$ , $M^{G}$
$M$ , $G$ .
(2) ( ) $\Gamma$ $N$ , $N$ $N\rtimes\Gamma$
, $\Gamma$ .
$G$ $II_{1}$ , (1)
[6] . , . [4]
, $G$
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( ) . $[3, 10]$ ,
[13] .
.
21 $G$ , $M$ $vN$ , $\alpha$ : $Marrow M\otimes L^{\infty}(G)$
$*$ .
1. $\alpha$ (action) , $(\alpha\otimes id)\circ\alpha=(id\otimes\delta)\circ\alpha$
. $\delta$ , $(\delta\otimes id)\circ\delta=(id\otimes\delta)\circ\delta$ $G$
$\delta:L^{\infty}(G)arrow L^{\infty}(G)\otimes L^{\infty}(G)$ .
2. $\alpha$ (faithful) , (full spectrum condition)
:
$L^{\infty}(G)=\overline{span}-weak\{(\omega\otimes id)(\alpha(M))|\omega\in M_{*}\}$.
S. $\alpha$ (minimal) , $\alpha$ $(M^{\alpha})’\cap M=\mathbb{C}$
.
$\alpha$ , $N:=M^{\alpha}\subset M$ subfactor ,
$N\subset L\subset M$ , [3]
. ([3, Definition 3.7])
. .
$E:Parrow Q$ $P$ $Q$ , $Q\subset P$ $P_{1}$
$E$ basic extension . $E$ $\hat{E}$
. , $E_{Q}^{P}$ $\ovalbox{\tt\small REJECT}$
.
2.2 $Q\subset P$ , $E:Parrow$
$Q$ , $\hat{E}:P_{1}arrow P$ $Q’\cap P_{1}$
.
.
2.3 $\alpha$ $G$ $M$ , $M^{\alpha}\subset M$ .
$M_{1}$ $M\rtimes_{\alpha}G$ , $(M^{\alpha})’\cap M_{1}$ $G$
. $E_{M^{\alpha}}^{M}$ $G$ $M$ $M^{\alpha}$






$N\subset M$ . sector ,
$N$ .
$E_{N}^{M}$ , $\hat{E}_{M}^{M_{1}}$ . $N$
$\omega$ , $M$ $\varphi$ $:=\omega\circ E_{N}^{M}$ GNS
$(H_{\varphi}, \Lambda_{\varphi})$ . basic extension
. , Jones $e_{N}\in B(H_{\varphi})$
$e_{N}\Lambda_{\varphi}(x)=\Lambda_{\varphi}(E_{N}^{M}(x))$ for $x\in M$
, $M_{1}=M\vee\{e_{N}\}’’$ .
$\text{\^{E}}_{M^{1}}^{M}$ $N’\cap M_{1}$ ,
[12, Corollary 28] $N’\cap M_{1}$ I :
$N’\cap M_{1}=\oplus A_{\xi}$ ,
$\zeta\in\Xi$
$A_{\xi}$ $I_{n_{S}}$ . , $(M^{\alpha})’\cap M_{1}$
$G$ , Irr(G) .
$M$ , $N$ $M$ Hilbert .
, $M$ $M^{a}$ $\hat{G}$ Roberts [8]
.




$N’\cap M_{1}=End(NL^{2}(M)_{N})\cong End(N\gamma_{N}^{M}L^{2}(N)_{N})$ , $p_{\xi}\in A_{\xi}$
$\gamma_{N}^{M}|_{N}$ . $\rho_{\xi}$ (sector $[\rho_{\xi}]$
):
$Np_{\xi}L^{2}(M)_{N}$ or $N\rho\epsilon^{L^{2}(N)_{N}}$ .
$p_{\xi}$ , $\hat{E}_{M}^{M_{1}}(p_{\xi})<\infty$ , $\rho_{\xi}$ .
, $\rho_{\xi}$ . $e_{N}\in N’\cap M_{1}$ Jones ,
$w\in M_{1}$ $p_{\xi}=ww^{*},$ $e_{N}=ww$ . $x\in N$
, $w^{s}xw$ $Ne_{N}$ , $\rho_{\xi}(x)e_{N}$ $\rho_{\xi}\in End(N)$
. .
$N$
$\rho_{\xi}$ implement $M$ $Jf_{\xi}$ :
$K_{\xi}=$ { $V\in M|Vx=\rho_{\xi}(x)V$ for all $x\in N$}.
$H_{\xi}^{*}\mathfrak{X}_{\xi}$
$N’\cap M=\mathbb{C}$ , $Jf_{\xi}$ $M$ Hilbert (
[8] ) . [3, Theorem 3.3] , .
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24 $\xi\in\Xi,$ $A_{\xi}$ $I_{n_{\zeta}}$ .
1. $n_{\xi}$ $\dim(Jt_{\xi})$ , .
2. $A_{\xi}=Jt_{\xi}^{*}e_{N}\mathcal{H}_{\xi}$ .
$V$, W\in \mbox{\boldmath $\xi$} , (V, $W$) $:=E_{N}^{M}(VW^{*})$ . $\rho_{\xi}(N)’\cap N=\mathbb{C}$
, $(\cdot, \cdot)$ Hilbert $ft_{\xi}$ .
$\mathcal{H}_{\xi}$ $(V_{\xi_{i}})_{i\in I_{S}}$ . $(V_{\xi_{1}}^{*}e_{N}V_{\xi_{j}})_{t_{\dot{\theta}}\in I_{S}}$ AO






$M$ GNS Hilbert $Jt_{\xi}^{*}N$
. $N$ $*$ ([3, Lemma
3.2] $\rho_{\xi}\rho_{\eta}$ $\gamma_{N}^{M}|_{N}$ ).
Hilbert , $\sigma$- $M$
[9] . $z$ $\sigma^{\varphi}$
$Pf_{\xi}$ . ([3, Lemma
$2.12.(i)])$ .
2.5 $\varphi=\omega oE_{N}^{M}$ .
1. $\xi\in$ $N$ $\psi_{\xi}$ $u\in N$ ,
$t\in \mathbb{R}$ $\sigma_{t}^{\psi_{\xi}oE_{N}^{M}}(uJt_{\xi})=uJf_{\xi}$ .
2. $t\in \mathbb{R}$ $\sigma_{t}^{\varphi}(\mathcal{H}_{\xi})\subset N\mathfrak{X}_{\xi}$ .
2 , 1 Connes Radon-Nikodym .
([3, Lemma 3.8] ,
).




-Long0-Popa . $N\subset L\subset M$
. $\rho_{\xi},$ $K_{\xi}$
$\mathfrak{X}_{\xi}=L\cap Jt_{\xi}$
. $0$ . $X_{\xi}\neq 0$ $\xi$ L
. $L$ :
$L=\overline{span}-\mathscr{M}ak\{\mathfrak{X}_{\xi}^{*}N|\xi\in\Xi_{L}\}$ . (1)
, $A_{\xi}$ . $Jt_{\xi}$
$(\cdot, \cdot)$ . $\mathfrak{X}_{\xi}$ ,
$(V_{\xi_{1}})_{i\in I_{\xi}^{L}}$ .
$z_{L}:= \sum\sum V_{\xi:}^{*}e_{N}V_{\xi:}\in N’\cap M_{1}$ (2)
$\xi\in\Xi_{L}\{\in I^{L}$
. $\overline{\Lambda_{\varphi}(L)}=z_{L}H_{\varphi}$ , [3, Theorem 3.9]
( $\sigma^{E_{N}^{M}o\hat{E}_{M}^{M_{1}}}=$ idd ) , $\sigma^{E_{N}^{M}o\hat{E}_{M}^{M_{1}}}=id$
, GNS Hilbert
.
2.7 $N\subset L\subset M$ . $z_{L}$ ,
:
$\overline{\Lambda_{\varphi}(L)}=z_{L}H_{\varphi}$ .
$L$ GNS Hilbert $\mathfrak{X}_{\xi}^{*}N$
.
(1) , [3] $\sigma^{E_{N}^{M}o\hat{E}_{M}^{M_{1}}}=id$ . 25(1)
, $\sigma^{\psi_{\epsilon}}|_{uJf_{\xi}}=id$ $\psi_{\xi}$ , $\sigma^{\varphi}$ $X_{\xi}^{*}N$




$M$ $L$ , $N\subset L$
. , $\mathfrak{X}_{\xi}$
implementing Hilbert ( $N’\cap M_{1}$
$\rho_{\xi}$
$N’\cap L_{1}$ ) , 26 $L$ $X_{\xi}^{*}N$
.
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$N\subset L$ , $E_{N}^{L}$ $:=E_{N}^{M}|_{L}$ basic
extension $N\subset L\subset L_{1}$ , $N\subset L\subset M_{1}$ corner
. $\varphi_{1}$ $:=\omega\circ E_{N}^{M}\circ\hat{E}_{M}^{M_{1}},$ $\psi_{1}$ $:=\omega\circ E_{N}^{L}\circ\hat{E}_{L}^{L_{1}}$ $M_{1},$ $L_{1}$
. $N\subset L$ Jones $f_{N}$ .
$\hat{E}_{M}^{M_{1}}(e_{N})=1,\hat{E}_{L}^{L_{1}}(f_{N})=1$ .
, $L_{1}$ GNS Hilbert $H_{\psi_{1}}$ $M_{1}$ GNS Hilbert $H_{\varphi_{1}}$
$U_{L}$ :
$U_{L}\Lambda_{\psi_{1}}$ (a$f_{N}b$) $=\Lambda_{\varphi_{1}}(ae_{N}b)$ , $a,$ $b\in L$ .
$\Lambda(Lf_{N}L)\subset H_{\psi_{1}}$ , $U_{L}$ well-
defined . $U_{L}$ :




, $p_{L}\in L’\cap\{e_{N}\}’\subset B(H_{\varphi_{1}})$ .
(2) $z_{L}\in M_{1}$ $p_{L}\in B(H_{\varphi_{1}})$ , 2.7




, $\pi:z_{L}M_{1}z_{L}arrow B(H_{\psi_{1}})$ :
$\pi(x)=U^{*}xU$ , $x\in z_{L}M_{1}z_{L}$ .
$p_{L}\in L’\cap\{e_{N}\}’\subset B(H_{\varphi_{1}})$ $z_{L}M_{1}z_{L}=(L\vee\{e_{N}\}’’)z_{L}$ , $\pi$
. (3)
$\pi(xe_{N}y)=xf_{N}y,$ $x,$ $y\in L$
, $\pi$ $L_{1}$ . $z_{L}M_{1}z_{L}$
. .
3.1 $\pi:z_{L}M_{1}z_{L}arrow L_{1}$ , :
$\pi:Nz_{L}\subset Lz_{L}\subset z_{L}M_{1}z_{L}arrow N\subset L\subset L_{1}$.
105
$N’\cap L_{1}$ . $z_{L}$ :




. $\hat{E}_{L}^{L_{1}}$ $\mathfrak{X}_{\xi}^{*}f_{N}\mathfrak{X}_{\xi}$ , $N’\cap L_{1}$
. $N\subset L$
. 26 $N\subset L$ . $\rho_{\xi}$
. $V\in X_{\xi}$ $1=(V, V)=E_{N}^{L}(VV$
, $p_{\xi}’=V^{*}f_{N}V$ $N’\cap L_{1}$ . $N$
,
$\rho_{\xi}’(x)f_{N}=(f_{N}V)x(f_{N}V)^{*}=f_{N}\rho_{\xi}(x)VV^{*}f_{N}=\rho_{\xi}(x)f_{N},$ $x\in N$
, $\rho_{\xi}’=\rho_{\xi}$ . $\rho_{\xi}$ implement $L$ Hilbert
$X_{\xi}$ . 26 , .
3.2 $N\subset M$ . $N$ ( $M$ )
. $N\subset L\subset M$ , .
1. $N\subset L$ .
2. $\gamma_{N}^{M},$ $\gamma_{N}^{L}$ $N\subset M,$ $N\subset L$ canonical , Sect $(N)$
$[\gamma_{N}^{L}|_{N}]\prec[\gamma_{N}^{M}|_{N}]$ .
$S$. $[\gamma_{N}^{L}|_{N}]$ Sect $(N)$
$[ \gamma_{N}^{L}|_{N}]=\bigoplus_{-\xi\in-\iota}m_{\xi}[\rho_{\xi}]-$




. , $L^{\infty}(G)$ $vN$ $B$
$\delta(B)\subset L^{\infty}(G)\otimes B$ . $G$
, $B$ $\mathbb{H}\subset G$ $B=L^{\infty}(G/\mathbb{H})$ [1]. \S 1
, .
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3.3 ( ) $\alpha:Marrow M\otimes L^{\infty}(G)$ $G$
$M$ . $M^{a}\subset M$ $\mathcal{I}(M, M^{a}),$ $L^{\infty}(G)$
$\mathcal{L}(G)$ . $L\in \mathcal{I}(M, M^{\alpha}),$ $B\in \mathcal{L}(G)$
$L(L)$ $:=\overline{span}-weak\{(\omega\otimes id)(\alpha(L))|\omega\in M_{*}\}$ ,
$M(B)$ $:=\{x\in L|\alpha(x)\in M\otimes B\}$
, .
1. $\mathcal{L}(L)$ , $M(B)$ .
2. : $\mathcal{I}(M, M^{a})arrow \mathcal{L}(G),$ $M:\mathcal{L}(G)arrow \mathcal{I}(M, M^{\alpha})$ ,
$M\circ \mathcal{L}=id,$ $\mathcal{L}oM=id$ .
S. $M$ $L$






$\alpha:Marrow M\otimes L^{\infty}(SU_{q}(2))$ . $SU_{q}(2)$ ,
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